Adult learning is seen as a key factor for enhancing employment, innovation and growth, and it should concern all age cohorts. The aim of this paper is to understand the points in the life cycle at which adult learning takes place and whether it leads to reaching a medium or high level of educational attainment. To this end we perform a synthetic panel analysis of adult learning for cohorts aged 25 to 64 in 27 European countries using the European Labour Force Survey. We find, as previous results suggest, that a rise in educational attainment as well as participation in education and training happens mostly at the age range of 25-29. However, investment across the life cycle by cohorts older than 25 still occurs: in most countries in our sample, participation in education and training as well as educational attainment increases observably across all cohorts. We also find that the decline with age slows down or is even reversed for older cohorts, for both participation in education and educational attainment. Finally, we can identify a Nordic model in which adult learning is achieved through participation in education and training, a Central European model in which adult learning occurs in the form of increasing educational attainment and a liberal model in which both approaches to adult learning are observable.
Introduction
Increasing skill levels is generally seen as a key tool to boost innovation, growth and employment: 1 the Europe 2020 strategy predicts that by 2020, 16 million more jobs will require high qualifications, while the demand for low skills will drop by 12 million jobs. In view of this rising demand for high skills, European policy-makers should encourage this process of skill increases to foster economic growth (O'Mahony, 2010; Wolf et al., 2006; Picchio and van Ours, 2011; Bassanini et al., 2005) . Indeed, motivation for promoting lifelong learning in the European Union is manifold (Gallagher, 2001) : structural changes in the economy imply the need for more or different skills and re-training; new market demand for new products requires different skills; the knowledge economy and the growth of the service sector require more skills; and finally, the complexity of democracy calls for more advanced skills on the part of individuals to understand their rights.
Consequently, it is believed that learning new and more skills at any stage of the life cycle is positive for the economy. However, to the best of our knowledge it is not yet fully clear from existing studies of adult learning the point during the life cycle at which adult learning can actually be observed. Neither is it fully clear whether this learning then usually leads to passing from a low to a medium education level or from a medium to a high education level. The aim of this paper is therefore primarily to obtain an understanding of when adult learning takes place and whether it leads to diplomas that allow individuals to pass from a low to a medium or from a medium to a high education level. To this end we consider two dimensions of adult learning: participation in education and training and the change in medium and high levels of educational attainment. In particular, we study  participation rates in education and training across cohorts. We ask how the probability of engaging in education or training evolves over both the life cycle of a particular cohort and over time for fixed age groups;
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changes in educational attainment in terms of ISCED (International Standard Classification of Education) levels across cohorts and how they change between 2000 and 2010. We measure educational attainment in percentage terms by age group per year. We ask whether countries and cohorts differ in percentages of upgrades in their formal ISCED levels over time; and  comparisons of the two dimensions of skill increases, educational attainment (changes in ISCED levels) and participation in education and training.
We perform a cohort analysis for 27 European countries using the European Labour Force Survey (EU LFS). We also perform a synthetic panel analysis of cohort averages. 2 We find that indeed there seems to be a decline in participation in education and training associated with age as well as a widening of the generational gap between those aged 25-29 and those aged 50-54 from 2000 to 2010. However, we detect two forces counterbalancing these dynamics: first, in most countries there is a general increase in participation in education and training that is observable across all cohorts; and second, the decline with age slows down or even reverses for cohorts older than 25-29. In terms of educational attainment, we can see that older cohorts still increase their levels of education towards high educational attainment -and in some countries (such as in Belgium, Denmark, Norway and Iceland) they do so even at the same speed as the younger cohorts.
Looking at both approaches to skill increases -participation and training and the increase of educational attainment levels -we find that participation in education and training is generally determined in a similar way as the upgrading to a medium or a high level of educational attainment. More specifically, cohorts with more professionals and technicians are generally those with higher participation rates in education and training, as well as in upgrading to medium or to high levels of educational attainment. Variables measuring the composition of the cohort in terms of being foreign born and gender lose their significance as soon as we control for education variables.
Finally, in the light of a country comparison, we find that the Scandinavian countries and Switzerland fare well on the participation dimension but less well on the ISCED upgrading dimension. Possibly the ISCED upgrading after the age of 25 might be relatively low in these countries because ISCED levels reached before 25 are already high and call for only a little improvement at later age. Relatively high levels of ISCED upgrading but relatively low levels of participation in education and training can be found in Central and Eastern European (CEE) countries. We interpret this observation as a catching-up effect, which most likely stems from the fact that during the Communist regime, the high-skilled supply was historically suppressed, which meant that demand outstripped supply. Consequently, there is now a need for more highly skilled persons, and in addition -owing to a large supply of those with a medium education level -there is already a pool of persons eligible to enter tertiary education. Finally, two countries that fare well on both participation in education and training and the change in educational levels are the two liberal countries, Ireland and the UK.
This paper is structured as follows: section 2 analyses the previous literature and illustrates previous empirical findings. In section 3 we describe the data used, while section 4 continues with an outline of the empirical methodology, section 5 presents our findings and in section 6 we conclude.
Previous literature and empirical findings
Lifelong learning starts at the beginning of our life cycle: usually individuals go to school up to a certain ISCED 3 level and complete their formal education. 4 Then, from the age of 20-25 onwards, adults' participation in formal, non-formal or informal education is termed "adult learning", "adult education" or "lifelong learning". 5 Formal education for adults includes organised instruction provided by formal educational institutions; non-formal education describes instruction that takes place either within or outside educational institutions. 6 Finally, informal education refers to non-intentional learning resulting from life experience and individuals' activities (Field, 2005) .
In the light of a rising demand for skilled labour and competition pressures from the global economy, numerous authors have stressed the necessity of fostering human capital in developed economies (OECD, 2004; Hyslop and Mare, 2009; Keeley, 2007; Mayhew et al., 2008; Ichino et al., 2008) . Studies have demonstrated the existence of a link between adult learning and individual, firm and national income growth (Hamil-Luker, 2005; Blundell et al., 1999) .
Increasing the skill levels of the labour supply is determined by various factors (Pituch et al., 2010; Lorenz, 2011) . First, European countries display important regional cleavages (Bassanini et al., 2005 and Pont, 2004) . Scandinavian countries and the UK are known to train more people than the rest of the OECD countries but at the cost of providing shorter training spells than southern European countries (Bassanini et al., 2005) . Other geographical disparities can also be explained by structural factors, such as local economic density or orientation towards vocational education (Wolbers, 2005; Brunello and Gambarotto, 2004; Werquin, 2007) . Figure 1 illustrates these findings: among a selected group of countries across Europe, participation in education and training is highest in the Scandinavian countries Denmark, Sweden and Finland, along with the UK, and lowest in the Mediterranean countries. Nordic countries display higher rates of training participation (see also Table 2 and Figures 5 to 7) .
Second, the literature also finds multiple factors that account for disparities in training attendance among sectors of the economy. Technological skills intensity and the level of innovative activities (Antonioli et al., 2011; Bartel and Sicherman, 1998) have led to different evolutions of skill requirements among sectors and therefore training needs (see Figure 2 ). Workers' participation in training is also strongly influenced by their socio-economic background. Age and education levels are prominent factors determining formal and informal education attendance. For a start, younger generations are more educated than their predecessors (Brunello and Medio, 2001; OECD, 2010) . Furthermore, young and highly educated workers are more likely to participate in training activities and tend to pursue education (Jenkins et al., 2003; Sousounis and Blanden-Hovell, 2009 ). The least educated in contrast show little interest in schooling (Fourage et al., 2010; Keeley, 2007; Rainbird, 2000) . An absence of motivation among the workforce is in general the main reason for lack of training attendance (Pont, 2004) . Figures 3 and 4 illustrate these findings. Figure 3 shows that across all 30 OECD countries in the sample a higher percentage of the younger generation (25-34) than of the older generation (25-64) have at least upper secondary education. Younger cohorts are more educated (see also -8) . Figure 4 shows that the percentage of participation in formal and non-formal education is highest among those with a higher educational attainment. Education begets education (see also Table 2 ).
Research findings indicate important benefits from training for workers and firms that should be incentives for more active participation. Training attendance enhances intra-firm mobility and job stability (Sanders and de Grip, 2004; Ananiadou et al., 2004; Gritz, 1993) . Studies also pinpoint the existence of wage returns for certain groups of workers, but this issue is still much debated in the literature (Leuven and Oosterbeek, 2002; Vignoles et al., 2004) . The firms, however, reap the lion's share of the profits of training through increased workers' productivity (Acemoglu and Pischke, 1996; . This underscores the value of training as an individual and corporate investment. The factors discussed above strongly influence the increase in skill levels of the labour force. Moreover, many of these characteristics also favour one channel of education (formal or informal) over the other, creating divergent patterns of increasing skill levels. What triggers these different paths, however, is largely unknown, in spite of a few isolated results in the literature. For instance, de Grip and Smits (2009) find that jobs requiring advanced technological knowledge involve more formal training. On the other hand, highly innovative segments tend to be more oriented towards informal education (Antonioli et al., 2011) .
Data
In our empirical analysis we use the EU LFS microdata -a quarterly household sample survey of persons aged 15 and older living in private households. 7 The sample covers -depending on accession dates -all EU member states, Switzerland, Iceland, Norway and three EU candidate countries. The dataset is harmonised across the EU member states. three of the EFTA states -Iceland, Norway and Switzerland. Germany is not included in the sample because the German Microcensus law states that the interviewed persons should be informed about the fact that the information they provide can be used by researchers. This question was not asked before the regulation was adopted, so data referring to a date before 2002 cannot be published. Liechtenstein, the fourth EFTA state, is not surveyed in the EU LFS.
According to the definitions in Eurostat's Adult Education Survey, full-time formal education for children and young persons usually begins at the age of 5 or 7 and ends at 20 or 25. 9 To exclude as far as possible those who are still enrolled in education as part of their initial education, we exclude all persons younger than 25 from our sample. We further exclude those who are still in military service. Our sample therefore contains all persons aged 25-64 who are employed, unemployed or inactive. Missing observations for a specific variable are not utilised for calculating the mean of that variable per cohort. 10 We use annual measurements of the variables outlined in Table 1 : Highest educational attainment (HATLEV1)* HATLEV1 is the highest level of education or training successfully completed. This variable measures attainment of education rather than participation as the previous variable does.
Age (AGE)
Age is measured in five-year age bands and does not allow standard cohort analyses due to the anonymity criteria. It is only possible to compare cohorts at five-year intervals.
Gender (SEX)
This variable indicates the percentage of women in the sample.
Years of residence (YEARESID)
YEARESID is years of residence in this country or 'born in this country'. According to the atomisation criteria, codes 11 to 99 in five-year bands (11-14, 15-19, etc.) are in line with the standard aggregation of AGE. In the aggregation on the cohort level, this variable indicates the percentage of those who are born abroad.
Employment Status (ILOSTAT)
The ILO working status includes the categories employed, unemployed, inactive, compulsory military service or persons less than 15 years old. The variable is split into dummy variables for each status indicating -after the aggregation on the cohort level -the percentage in the cohort in each working status.
Full-time or part-time job (FTPT) FTPT indicates the percentage of the cohort working part time.
Occupation (ISCO1D) -this variable takes into account the difference in speed of technological development across sectors (Wolbers, 2005) This variable indicates the ISCO level (coded at the 1 digit level) of occupation. It is split into a set of dummy variables indicating -when aggregated across cohorts -the percentages in the cohort working in one of the following occupations: legislative manager, professional, technician, clerk, service-sales, agriculture or fishing, craft-trades, machine operator or armed forces (with elementary occupations as a base category).
Construction of country, year (2000, 2005, 2010) and cohort dummy variables 
Empirical methodology
To understand the dynamics of adult learning across age groups and time, we first perform a descriptive cohort analysis and subsequently a panel regression analysis using synthetic panel data (see below) for a three-dimensional panel data set. We compute cohort averages across five-year age groups of participation rates in education and training and of educational attainment. We follow these cohorts from 2000 to 2010 in five-year steps to analyse changes within the same cohort and we compare the same age groups each year.
The European Labour Force Survey microdata can be considered a time series of independent cross-sections, but not a true panel because follow-up cannot be conducted on individuals mainly due to the anonymity agreement across the member states. 11 Therefore, changes in 11 "The EU LFS is originally not designed as a panel, but most countries have a rotation scheme in place. The anonymised LFS micro data, however, do not contain the information which would allow tracking people across waves: the household numbers are randomized. This was agreed with Member States and might be revised in the future, but the feasibility of constructing longitudinal datasets and exploiting their information needs to be assessed beforehand for the individual countries" (Eurostat, Criteria for the anonymisation of LFS microdata 2010 release, http://circa.europa.eu/irc/dsis/employment/info/data/ eu_lfs/lfs_main/anonymisation/Criteria%20for%20the%20anonymisation.pdf).
educational attainment levels and participation rates in education and training can be caused by several factors:
 upskilling (an increase in the ISCED level or participation rate in training among the original population);
 a change of composition of the cohorts (panel attrition, mortality or migration); or  measurement error.
If we aim at identifying only those changes in education levels or in training participation rates, we experience identification problems. We argue that regression analysis allows some of these problems to be addressed as we control for cohort composition effects, such as the percentage of foreign-born persons per cohort.
We construct synthetic cohorts and analyse a synthetic panel dataset. Verbeek and Nijman (1992) analyse the case in which data on individuals measured repeatedly over several consecutive time periods are not available but in which one can construct cohort data and analyse the cohort averages as if they were repeated sample data. In other words, only a synthetic panel 12 is available. Usually, when cohorts are constructed using individuals with similar characteristics, the cohort measures may contain errors, since they are not formed using exactly the same individuals. Deaton (1985) has developed an 'error-in-variables' estimator to address this problem by taking the possible error stemming from the cohort construction into account. If repeated cross-sections are available but not repeated observations for the same individual, he suggests the construction of cohorts and proposes a consistent estimator, also for the case where individual-specific effects are correlated with the observable variables. If the cohort size is large, this error is treated as less important and a panel data regression method is used as if the cohort averages were individual data points (see Browning et al., 1985 and Blundell et al., 1989 in Verbeek and Nijmegen, 1992 .
Verbeek and Nijman (1992) name the conditions under which it is possible to ignore the problem addressed by the error-in-variables methodology and use a conventional panel data estimation technique: using simulations and the Dutch Expenditure Index Panel, they show that the impact of the cohort construction on a bias in a fixed effects regression is small if the cohorts are large enough (between 100 and 200 individuals should suffice) 13 and if the true cohort means show sufficient time variation. 14 We perform least squares dummy variable (LSDV) regressions using synthetic panel data for a three-dimensional panel data set. Our regression model is equivalent to a linear model used for an ordinary least squares regression controlling for time and country effects by including dummy variables. It is also equivalent to a fixed-effects panel regression model with three levels in which we control for cohort-and time-invariant country specific effects as well as for cohortand country-invariant time specific effects. It is possible to make more complex assumptions on the structure of the error terms to take into account the heterogeneity of the data (Matyas and Balazsi 2011) -such as it is usually done in multi-level models (Goldstein 2011) . However, a simple LSDV model is an optimal estimator according to the Gauss-Markov theorem for cases in which data needs to be transformed to take into account several dimensions (Matyas and Balazsi 2011) . The use of an LSDV model becomes problematic in case the dimensions are too large for a computer to perform the necessary calculations, which does not apply to our model. However, our model implies making the following assumptions: (1) time-and country-invariant cohort-specific effects are not correlated with both the error terms and the covariates, (2) bilateral or multilateral interaction effects are not correlated with the error terms and the covariates. In other words, we assume that there is no intra-class correlation.
Our regression model can be outlined by the following equation:
with i = 1,.., 6 cohorts (those aged 25-29, 30-34, 35-39, 40-44, 45-49, 50-54 in 2000) j = 1,.., 27 countries (24 EU countries and Switzerland, Iceland and Norway) t = 1,2,3 time periods (2000, 2005, 2010) where c indicates the constant (the average education or training level across all three levels), , indicate country-and time-specific effects, is a vector of coefficients on the set of explanatory variables (cohort characteristics), and and indicate a random error term.
represents the dependent variable varying across cohorts, countries and time.
Results

Descriptive cohort analysis
Participation in education and training Figures 5 to 7 15, 16 show participation rates in education and training over the last four weeks across time, countries and cohorts. Figures 5 and 6 depict averages (for the age group 25-64) and levels of participation in education and training for the youngest cohort (aged 25-29) and an older cohort (aged 50-54) and the gap between them, shown per country in 2000 and in 2010. The figures are designed in the following way: the bar charts indicate average levels. On top of the bar charts we insert markers indicating the levels for the youngest cohort (aged 25-29) and an older cohort (aged 50-54). We choose the age range of 50-54 for the older cohort in order to smooth out differences across countries that might be due to differences in retirement ages. younger generation participates more in education and training than the older cohort. The size of the generational gap varies among the countries and is persistently small only in the UK.
We can further observe that between 2000 and 2010 the generational gap widened and the young generation invested more rapidly in education and training than the older generation. When comparing the picture across countries, we see that the range of participation rates among countries slightly decreased between 2000 and 2010 both for the older generation (from a range of 0 to 35% to a range of 0 to 30%) and for the younger generation (from a range of 5 to 45% to a range of 35 to 70%). These observations provide evidence of a convergence among countries by age group. 6. Participation in education and training in 2010 (cohorts 25-29 and 50-54 and average 25-64) Source: European Labour Force Survey microdata, cohort averages weighted with frequency weights. 10) and across a cohort-specific path (each cohort as it grows older). We can observe for about twothirds of the countries that there is an increase in 2005 for all cohorts in participation in education in training and a decrease in 2010. These dynamics hold both for when we follow the cohort as they grow older and for comparing constant age groups. These observations show that there was a general increase in participation in education and training over the years until the financial and economic crisis slightly curbed this effect. But apart from effects stemming from year-specific factors, the figures allow us to make further observations. First, in nearly all countries, investment in the education and training of the oldest generation stays relatively stable even as the cohort ages. This observation indicates that there is no evidence that as retirement approaches individuals no longer invest in training and education. Second, for the youngest generation we observe that in nearly all countries participation in education and training declines as the generation grows older -despite the year-specific effects that would push for an increase in participation in education and training over the years. These observations could indicate that there seems to be a decline in participation in education and training associated with age, but there are two forces counterbalancing these dynamics: first, there is a general increase in participation in education and training that is observable across all cohorts; and second, the decline slows down for all cohorts older than 25-29.
The countries in our sample can be grouped into different clusters displaying varying cohort dynamics in terms of participation in education. Countries can be grouped into the following clusters: Group 1 contains Austria, Estonia, Luxembourg, the Netherlands, Norway, Slovenia and Spain. This group includes countries with a relatively stable rate of participation throughout the periods studied (generally with a small variation in the year 2000 but without a sharp decline in the period observed). The overall level of participation of the highest age group reaches on average 5%, while the participation of the youngest reaches between 12 and 20% at the end of the period observed.
Group 2 contains the liberal and Nordic countries Switzerland, the UK, Denmark, Finland, Iceland and Sweden. Group 2 countries portray a very mild decline of participation over the period observed (with the small exception of Denmark). However, the main defining feature of the group is that the overall levels of participation in education of the youngest groups vary between 25 and 35%, and the participation of the oldest groups is always above 10%.
Group 3 consists of Latvia, Lithuania, Italy, Hungary, Greece, Romania, Slovakia and Bulgaria. Group 3 includes countries with the lowest rate of participation in education and training during the period measured, with only two instances of measured data reaching over 10%. There is a strong declining tendency in the participation of all groups (but specifically the youngest cohorts) over time. Another tendency is the overall convergence of participation in the last period measured, averaging well below 5% (even the participation of the youngest groups in any of the Group 3 countries is consistently below 5%).
Group 4 comprises a mix of southern European, CEE and two continental European countries, namely Belgium, the Czech Republic, France, Ireland, Poland and Portugal. Group 4 countries do not show such levels of convergence among the levels of participation (except for the youngest category) or a distinct trajectory over time, and the declining tendencies do not apply to the Czech Republic or to a partial degree to Portugal. The average participation of the youngest groups is between 6 and 8% in 2010. The oldest cohorts' participation declined over time to between 1 and 3%. 
Educational attainment: ISCED level upgrading
Educational attainment levels by cohort across time and country are shown in Figures 8 to 10 . 17 Our analysis distinguishes between upgrading from a low (lower secondary) to a medium (upper secondary education) education level and from a medium to a high (tertiary) education level.
Assuming that those with a low level cannot achieve a high level of education in five year's time, we can identify movements from lower to upper-secondary education levels (referred to 17 Our data are comparable to data available on Eurostat's online data dissemination tool (http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=edat_lfse_07&lang=en). The tool shows cohort averages for selected age groups across time and countries. The corresponding age groups are 20-24 and 30-34. Despite the different software used to compute the averages, the data correspond strongly. Negative changes indicate that the cohort is composed of less educated individuals than it was ten years ago. Figure 8 shows that adult learning not only happens through participation in education and training but also through an increase in educational attainment (ISCED upgrading). Differences in ISCED levels between 2000 and 2010 for the older generation are generally small. Countries with relatively large variance between generations are Nordic countries, Switzerland, Slovenia and Estonia; countries with low generational variance are CEE and Mediterranean countries. We conclude from Figure 8 that an increase in educational attainment at later stages in life happens less frequently in Nordic countries (these countries are characterised by a high level of education from the start) and that there is a catching-up effect of CEE and Mediterranean countries as cohorts grow older. This catching-up effect is mainly due to the fact that during the Communist regime the highly skilled supply was historically suppressed, which meant that demand outstripped supply. Consequently, there is now a need for more highly skilled persons, and in addition -due to a large supply of those with a medium education level -there is already a pool of persons eligible to enter tertiary education.
Figure 8. Percentage point increase in high educational attainment (ISCED upgrading) between 2000 and 2010, by cohort and country
Source: European Labour Force Survey microdata, cohort averages weighted with frequency weights. A considerable share of the variation may stem from migration -especially in countries such as Luxembourg, in which the rate of foreign-born persons reaches nearly 60% of the cohort aged 30-35 in 2010. Therefore, in Figure 9 we display the same numbers as in Figure 8 , excluding the foreign-born population. Figure 9 shows that the cross-country dynamics do not change significantly. For the countries we can observe in both figures, the picture changes only for some countries: the numbers change significantly for Estonia, Spain, Sweden, the Netherlands, Luxembourg and Denmark, and for Italy and France with respect to the oldest cohort. In Estonia, the youngest cohort shows much higher participation rates in education and training when excluding the foreign-born population. Older cohorts display a slightly higher participation rate. In Spain, we can observe a similar picture. In Luxembourg, the participation rate of the youngest cohort is most affected, as it decreases from 20% to 15%. A similar change is observable in Denmark, where the participation rate for the youngest cohort drops from nearly 20% to around 17%. In France and Italy, it seems that among the oldest cohort it was mainly the foreign-born who display changes in educational attainment levels between 2000 and 2010. In Figure 10 , we show the percentages of low educational attainment by cohort for selected countries. The figure shows that the youngest generation (aged 25-29 in 2000) displays the lowest percentage of low educational attainment, whereas the oldest cohort usually displays the highest percentage of low educational attainment. In terms of year-specific effects, there does not seem to be a strong year-specific effect. In terms of inter-and intra-cohort developments, the countries in our sample can be divided into particular groups. In the country grouping, the main differentiating features are 1) the percentage with low educational attainment, 2) the range of variation across age groups and 3) the degree of fluctuation across age groups over the years.
Group 1 includes a mixture of Baltic, Scandinavian and CEE countries, namely Denmark, Norway, Latvia, Lithuania, Estonia, Czech Republic and Slovakia. Finland and Sweden also belong to this group; however, the two oldest cohorts in Finland have levels of up to 40% of low educational attainment. Among these nations are countries whose levels of low educational attainment do not exceed 20%, with the exception of Denmark in 2010. In these countries, we observe a widening of the generational gap over time, which indicates that the younger cohorts are those that invest the most in education.
Group 2 comprises another set of CEE countries that can somewhat be linked to the Austro-Hungarian empire -namely Hungary, Poland, Slovenia and Austria. In these countries, the level of low educational attainment does not exceed 30%. There is a greater divergence among the various cohorts, reaching a range of nearly 20% between the lowest (13%) and highest values (30%). In these countries, the three youngest cohorts stay close together at around 15%, whereas the gap with older cohorts is wide. This shows that in these countries it is mainly the younger cohorts that will upgrade their ISCED levels rather than the older ones and differences between the young and old are relatively large compared with other countries.
Group 3 consists of the Benelux countries and France joined by Iceland, Romania, Bulgaria and the UK. These countries have levels of low educational attainment of between 40 and 60%. One can observe two patterns among the countries in terms of the differences between the various age groups. Belgium, France and Romania show a relatively stable and considerable divergence between age groups, such that the youngest cohorts' attainment levels are nearly 30 percentage points lower than those of the oldest groups. This group has basically no variation between the age cohorts. The other countries in this group (the UK, the Netherlands, Luxembourg, Bulgaria and Iceland) show greater divergence between age cohorts and greater fluctuation in the period observed. The fluctuation usually proves better for the oldest age groups.
Group 4 includes countries that have been hit hardest by the crisis: Ireland, Spain, Italy, Greece and Portugal. In these countries, we can observe the largest shares of low educational attainment, ranging from 60 to 90%. This group also has the highest levels of divergence among age cohorts. There is relative stability throughout the period observed without any disproportionate rise or decline of any of the age groups. Figure 10 shows that the countries with low percentages of low educational attainment (mainly Nordic and CEE countries) are also those that show the highest clustering of low levels among the younger cohorts and a larger relative difference in relation to the older cohorts. In countries with higher levels of low educational attainment (mainly southern and crisis-stricken countries), we can observe a larger upgrading of older cohorts. Figure 10 . Country examples of cohort dynamics in changes in low educational attainment between 2000 and 2010 (cohorts aged 25-29 to 50-54 in 2000) Group 1: Low educational attainment in Norway by cohort in 2000, 2005, 2010 Group 2: Low educational attainment in Austria by cohort in 2000, 2005, 2010 Group 3: Low educational attainment in Belgium by cohort in 2000, 2005, 2010 Group 4: Low educational attainment in Spain by cohort in 2000, 2005, 2010 Source: European Labour Force Survey microdata, cohort averages weighted with frequency weights. Figure 11 shows the percentages of high educational attainment by cohort for selected countries. The figure shows that the youngest generation (aged 25-29 in 2000) displays the highest percentage of high educational attainment. Again, we can group countries into various clusters. The main differentiating feature in the spectrum of high educational attainment is the behaviour of the various age cohorts across time.
Group 1 countries are mainly the Central European countries joined by Italy and Austria. These countries are namely the Czech Republic, Hungary, Romania, Slovakia, Italy, Austria and Latvia. They show the lowest levels of high educational attainment of all the observed countries, generally below 20% for all the age groups and time periods (with a notable exception of Latvia, which reaches 25% in the last timeframe). The second defining feature of this group is an extremely small and practically unchanging variation among age groups over time, never exceeding 8 percentage points between the youngest and the oldest cohorts. Another noticeable factor is a very small but existing level of increase in values between 2000 and 2010 for all age groups.
Group 2 includes Bulgaria, Greece, Estonia, the Netherlands and Portugal. These countries are not similar in the levels achieved by the age cohorts. The values vary from very low in Portugal to relatively high in Estonia. The main defining feature of this group is a medium level of variation between the highest and lowest levels of around 10-15%, as well as growth between 2000 and 2005 combined with relative stability between 2005 and 2010. Group 3 countries include Nordic and liberal countries, namely Switzerland, Finland, Poland, Luxembourg, Sweden, Slovenia, the UK and Ireland. They show a greater pattern of divergence among the various age cohorts combined with uneven growth specifically between 2005 and 2010. The best levels are achieved by the youngest cohorts. In these countries, all cohorts upgrade their percentages in high educational attainment at the same speed.
Group 4 comprises Belgium, Spain, Denmark, France, Norway, Iceland and Lithuania. These countries show high levels in the highest educational attainment and at the same time the largest variation between the highest and lowest levels of high educational attainment. They also show general stagnation or even decline for most age groups in one of the periods examined. In contrast to the Group 3 countries, overall the gap tends to widen over time with the most successful being the youngest age cohorts. Figure 11 shows that countries with the highest percentage of high educational attainment are also those with the widest generational gaps. Countries with low levels of high educational attainment do not show large differences among the cohorts. However, countries with high educational attainment show more variation across cohorts: either the cohorts can stay close together as in Group 2 or the gap can widen as the cohorts grow older (Group 3), or the variation can be large and stay large as in the Group 4 countries. Furthermore, similar to Figure  7 , we can see that older cohorts still increase their levels of educational attainment, and in some (Group 4) countries they do so even at the same speed as the younger cohorts. Figure 11 . Country examples of cohort dynamics in changes in high educational attainment between 2000 and 2010 (cohorts aged 25-29 to 50-54 in 2000) Group 1: High educational attainment in the Czech Republic by cohort in 2000, 2005, 2010 Group 2: High educational attainment in the Netherlands by cohort in 2000, 2005, 2010 Group 3: High educational attainment in Switzerland by cohort in 2000, 2005 and 2010 Group 4: High educational attainment in the Belgium by cohort in 2000, 2005, 2010 Source: European Labour Force Survey microdata, cohort averages weighted with frequency weights. Table 2 shows our results from least squares dummy variable regressions of a synthetic panel. 18 The regressions are performed for participation in education and training, change in educational attainment from the low (ISCED 0-2) to the medium ISCED level (ISCED 3-4) and change in educational attainment from the medium to the high ISCED level .
Regressions
The regression analysis allows us to control for various cohort composition variables, such as the percentage of foreign-born individuals. Regression analysis therefore allows us to overcome some of the identification problems outlined in section 4.
Participation in education and training
The first column in Table 2 shows the results of the least squares dummy variable regression for participation rates in education and training. As shown in Figures 5 and 6 , across all cohorts participation rates in education and training are significantly higher in Switzerland, Denmark, Finland, Iceland, the Netherlands, Sweden and the UK than in other countries. Controlling for the explanatory variables, across all cohorts and in all countries participation in education and training is not significantly different for 2000, 2005 and 2010. The results show that cohorts with more women than men participate more in education and training and that cohorts with more foreign-born individuals participate less in training and education. Once controlling for education levels these differences are no longer significant. Cohorts with a higher percentage of high or medium education compared with a low educational attainment also display lower rates of participation in education and training compared to those in full-time employment. Furthermore, cohorts with a higher percentage in part-time employment display higher participation in education and training. We also control for ISCO codes and find that compared with elementary occupations, cohorts with more professionals, technicians, service workers, skilled agricultural and craft-related occupations show a higher rate of participation in training and education. This confirms the findings from previous studies reported in section 2.
Change in educational attainment
The second and third columns in Table 2 show the results for the least squares dummy variable regressions for change in educational attainment. In terms of the control variables, we find that similar to the results for the regression of participation in education and training, the coefficients for gender and country of birth become insignificant, as we add additional controls. Cohorts with higher rates of an inactive population display a negative change in the percentage of those who attained a high or medium education level. Cohorts with more professionals and technicians are generally those with higher rates of participation in education and training and also in upgrading to medium or to high levels of educational attainment. Cohorts with more legislators display a higher rate of upgrading in high levels of educational attainment. In terms of the interpretation of the country dummy variables, we refer to our interpretation of Figure 12 below. The table shows that participation in education and training is generally determined in a similar way as upgrading to a medium or a high level of educational attainment. Finally, making use of the regression results in Table 2 we can compare how countries fare in terms of the combination of two different upgrading strategies. Figure 12 displays a scatter plot between the country coefficients on participation in education and training and the country coefficients on change in high educational attainment. We attempt to group countries into those with generally low levels of upgrading either through participation in education and training or through an increase in educational attainment (ISCED upgrading). We find that -relative to the base category country, Austria -a number of European countries fare well on both dimensions (see the upper right quadrant in Figure 12 ). Compared with other countries in the sample, they display high participation rates as well as high ISCED upgrading rates. This could indicate that in these countries participation in education and training generally leads to degrees that increase the ISCED levels. The Scandinavian countries and Switzerland fare well on the participation dimension (as shown for the Scandinavian countries in Figures 4 to 6) but less well on the ISCED upgrading dimension. Possibly the ISCED upgrading after the age of 25 might be relatively low in these countries because ISCED levels reached before 25 are already high and call for only a little improvement at later age. Relatively high levels of ISCED upgrading but relatively low levels of participation in education and training can be found in Rumania, Bulgaria, Hungary, Latvia Poland, but also in the Czech Republic and Slovakia. The main benefits of ISCED upgrading are increased gross earnings and job prospects. Figure 13 suggests that the benefits from getting a higher degree are the highest in Central European countries, where we also observe the higher levels in ISCED upgrading. The returns to education could be a possible explanation for why the ISCED upgrading is relatively higher in these countries. Finally, two countries that fare well on both dimensions -participation in education and training as well as a change in educational levels -are the two liberal countries, Ireland and the UK. 
Conclusion
In this paper we have set out to 1) measure participation in education and training across and within cohorts over time in 27 European countries, 2) measure actual changes in ISCED levels across and within cohorts over time in 27 European countries and 3) compare how countries fare in terms of the two dimensions of skill increases: educational attainment (changes in ISCED levels) and participation in education and training.
Our results are threefold:
1)
We find that indeed there seems to be a decline in participation in education and training associated with age as well as a widening of the generational gap between those aged 25-29 and those aged 50-54 from 2000 to 2010. However, we detect two forces counterbalancing these dynamics. First, in most countries there is a general increase in participation in education and training that is observable across all cohorts. Second, the decline with age slows down or even reverses for cohorts older than 25-29. In terms of educational attainment, we can see that older cohorts still increase their levels in education towards high educational attainment -and in some countries (such as in Belgium, Denmark, Norway and Iceland) they do so even at the same speed as the younger cohorts.
2)
Looking at both approaches to skill increases -participation and training and the increase of educational attainment levels -we find that participation in education and training is generally determined in a similar way as the upgrading to a medium or high level of educational attainment. More cohorts with more professionals and technicians are generally those with higher rates of participation in education and training as well as in upgrading to medium or to high levels of educational attainment. Variables measuring the composition of the cohort in terms of being foreign born and gender lose their significance as soon as we control for education variables.
3)
Finally, in a country comparison, we find that the Scandinavian countries and Switzerland fare well on the participation dimension but less well on the ISCED upgrading dimension. 
Earning returns to education
Possibly the ISCED upgrading after the age of 25 might be relatively low in these countries because ISCED levels reached before 25 are already high and call for only little improvement at later age. Relatively high levels of ISCED upgrading but relatively low levels of participation in education and training can be found in CEE countries. We interpret this observation as a catching-up effect, which is most likely due to the fact that during the Communist regime the highly skilled supply was historically suppressed, which meant that demand outstripped supply. Consequently, there is now a need for more highly skilled persons, and in addition -owing to a large supply of those with a medium education level -there is already a pool of persons eligible to enter tertiary education. Finally, two countries that fare well on both participation in education and training and the change in educational levels are the two liberal countries, Ireland and the UK.
Our results show that adults learn at all ages and not necessarily in a linearly negative relation to age. The relationship between age and adult learning is far more complex as our paper has shown. Our results also provide evidence that adults learn in various forms; depending on the country, it either leads to a change from a low to a medium or from a medium to a high level of education or it merely leads to a change in participation rates.
